Long-term prenatal hypoxia alters maturation of brain catecholaminergic systems and motor behavior in rats.
In order to determine the influence of long-term prenatal hypoxia on the maturation of the brain catecholaminergic structures involved in motor and cognitive functions, pregnant rats were subjected to hypoxia (10% O2) from the 5th to 20th day of gestation. The in vivo activity of tyrosine hydroxylase (TH), the rate-limiting enzyme in catecholamine biosynthesis, was assessed, by accumulation of L-DOPA after i.p. administration of NSD-1015, in the motor cortex areas, the hippocampus, and the striatum at birth and at the 3rd, 7th, 14th, 21st, and 68th postnatal days. The motor reactivity to novelty and the circadian motor activity were measured at the 21st and 68th postnatal days. Exposure to prenatal hypoxia strongly altered the developmental pattern of in vivo TH activity in restricted noradrenergic terminals of the brain. In the 21-day-old prenatal hypoxic rats, the TH activity was reduced by 80% in the motor cortex areas and by 43% in the hippocampus, compared to control rats, while no differences could be detected in the striatum. Compared to control rats, the prenatal hypoxic pups exhibited a higher motor reactivity to novelty and a nocturnal motor hypoactivity at the 21st postnatal day. The neurochemical and behavioral alterations were no longer observed at the 68th postnatal day. The altered in vivo TH activity in the young rats might be part of the neural mechanisms contributing to the motor behavioral impairments induced by prenatal hypoxia. Long-term prenatal hypoxia could be linked to the development of psychopathologies that can be detected in infancy.